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USSR /Physics - Electron-optic photography

FD-897

electron-optic coaverters is ptudied

At in-
lux at the photo-
brightness and distortion of the
Various stages

Eleven

Card 1/1 Pub 153-6/26
Author . Vanyukov, M. P, and Nilov, Ye. V.
- PSSR
b Title : Application of the electron-optic image-converter in photography
of rapidly occurring processes
B Pericdicel . Zhar, tekh, fiz, 2h, 1209-1218, Jul 195k
Abstract . Possibility of employing
- with AEG-type electrostatic focusing as fast-acting shutters
by ewitching them in by means of short voltgge-pulses.
stantaneous illumination of the order of 10
cathode, a redistribution of
image occur. These phencuaena are due to space charge in the
, tube and the potential relief on the cathcde.
of the spark discherge in argon were photcgraphed at exposures
of 0.4 to 2 microseconds. Indebted to A. A, Lebedev.
references including 5 foreign.
Institution HEE
Submitted : March 9, 1954
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Card 1/1 pub 153-12/26

Author Vanyukov, M. P., Isayenko V. I.,

Title Investigation of 1ight phenomena &s

channel of & spark discharge

Periodical Zhur. Tekh. Fiz.

Abstract Experimental {nvestigation
the space-time expansion of the vis
of a spark discharge channel,
wave generated by the &

rated from the plasme of the discharge;
jonized gas emitting infrared radiation in the fo
was formed between the shock wave and the plasma;
ture of the discharge in inert gases

weight of the gas; (d) the average
mined from measurements o

assistance. Diagram,
~Institution -

November 24, 195b

.Submitted
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25, No T; 1248-1256, 1955
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ible and infrared luminescence
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(a) the shock wave sepa-
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STTBJECT USSR / PHYSICS CARD 1/ 2 PA - 1700
AUThuR VARJUKOV,M.P. '
TITLE The Application of an Electron-Optic Transformer for the Study

. of Fast Effects.
PERIODICAL Usp.fis.nauk, 60, fasc.2, 295-326 (1956)
Issued: 12 / 1956

This is a survey of works published in the course of the last 5-6 years on

the application of an electron-optic transformer as a rapidly working shutter
as well a3 on the electron-optic development thereby obtained. By way of
illustration, the results of inveatigations carried out by using these new and
most effective methods of rapid photography are mentioned.

1. The electron-optic shutter and its application: At first the methods of pro-

ducing such a shutter are discussed., The first attempts in this direction were
made with a standard type electron-optic transformer with electrostatic fo-
cussing. In the Soviet Union such work was begun by dynamic operstion in 1949
at the suggestion of the academician A.A.LEBEDEV, and already in 1950 the first
positive results in form of three-electrode transformers with eluctrostatic
focussing (type AEG) were obtained; in 1951 the impulse circuit of a standard
type five-electrode transformer was constructed. Furthermore, a ‘iransformer
with combined electrostatic and magnetic focussing is nentioned, and a trans-
former developed specially for short exposure photography is dissussed on the
basis of & simple drawing. Constructional elements and the circuit of thise
device are discussed. On the occasion of the investigation of eapily repro-

' “'
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' Usp.fis.nauk, 60, fasc.2, 295-326 (1956)  CARD 2 /2 PA - 1700

ducible phenomena it is advisable to use the simple photographic nethod. By
re-taking the photograph at different stages, it 1s possible to obtain a
geries of pictures by which the development in time of the phenomenon is shown
with sufficient clearness. With the help of the electron-optic transformer it
is possible to build a high frequenocy stroboscope by means of which it 18
possible to watch and to investigate periodically recurring phencmena with a
much higher frequency than would be possible with an ordinary stroboscope.
With the help of the impulse circuit of the electromagnetic tranaformer it is
possible to construct a purely electromagnetic scheme for television in colors.
TPhe defects ocourring in the pictures produced by means of this jimpulse
cirouit and a possibvility for the increase of the resolving power of impulse-
1ike connected electronic lenses is discussed. By the method desoribed it is
possible to obtain pictures of better quality than with the same optics but
with parallel current feed.

2. The electron-optic development and its applications. The electron-optic
transformer can be used also for the high-frequenoy development in space and
time of light phenomena. The various methods to be employed are disoussed.

INSTITUTION:
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51-6-26/26

AUTHOR ¢ None given.

TITIE: XTI Lecture imeni Academiclan D.3. Rozhdestvenskly.
(0dinnadtsatyye chteniya imeni akademika D. S.
Rozhdestvenskogo.)

PERIODICAL: Optika 1 Spektroskopiya, 1957, 7ol.II, KNr.6, .

p. 828. (USSR)

ABSTRACT Gomplote Translation.

The XI Rozhdestvenskly Lecture, named after one of the
founders of the State Optical Institute fmeni S.I.
Vavilov, took place &t that Institute on 16th May 1957,
Two papers were presented at thils lecture.

In his paper "On Colour Vision", Prof. G.N. Rautian
described the retina as a triple receiver of radiant
energy which, as & first step, limits, orders and analyses
the informetion recelived by the eye and tinen compresses

Card 1/4 this information for coded transmission to the brain.
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XI Leoture imeni Academician D.S. Rozhdestvenskxiy.

The three-dimensional character of colour as & retinal
stimulus forms the basis of measurement of colour and ite
representation in an affine vector space. 0f great
importance 1is the problem of the basic physiological
system of colour determination since the coordinates of
colour in that system characterise the spectral sensi-
tivity of the three types of receivers on the retina.

Rautian discussed the method of finding directions of
the physiologlcally important coordinate axes by tests
using dichromats reported in the Yustova-Nyuberg work.
He also discussed other methods used in USSR and based
on dichromatism which 1s either temporal (N.T. end
V.N. Pedorov) or spatial (M. Bongard and M. Smirnov).

Establishment of spectral gsensitivity curves of the
retinal receivers would 1ead to the most direct methods
of study of colour vision. Tris was shown on the
example of & new anomaloscope FOW and the results

Card 2/4 obtained with it which widen our knowledge of the
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51-6-26/26
XI Lecture imeni Academician D.S., Rozhdestvonskiy.

multiplicity of forms of colour vision and permit us
to construct a more elastlc and precilse classification
of these forms. Another example quoted was the
: proposal for rationalisation of street traffic signals
; to make them correctly understood by all dichromata.

At the end of the paper the author discussed some
new attempts at interpretation of the phenomena which
form the basis of selective gsensitivity of the retinal
receivers.

Candidate of physico-mathematical sciences M.P.
Vanyukov presented a paper on "Emission by a HIgh-
Témperature Fulse Discharge".

This paper presented the results of the study of
certain optical characteristics of spark discharges in
heavy inert gases (argon, krypton and xenon) at

Card 3/4 pressures of 4-10 atm. Uslng a nevw photoelectric
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XI Lecture imeni Academician D.S. Rozhdestvenskiy.

AVAILABLE:

Card 4/4

technique temporal varlations of the discharge were
recorded in the spectral regic.a from 2500 to 10000 2
and dynamics of the variation of the form of arc lines
in the process of discharge wais deternined with
regolution in time of 107/ sec and in wavelength of
1A. The brightness of the spark-discharge channel
has a 1limiting value which 1in xenon at 5 atm 1s about
11 x 10° stilbs. In capillary~tube dlscharges
brightness increased continuouusly with increase of the
discharge energy and no saturation in orightness was
observed. In the capillary discherges brightnesses

up to 50 x 109 stilbs and temperatures up to 940000K
were obtained.

Libraery of Corgzress.
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€ .
AUTHORS iVenyukov, M. P, and Isayenko, V. I,

TITLE: A Pulsing Tube Circuit for Obtaining a High Discharge
Repetition Rate (Skbema vklyucheniya impul'snykh lamp 8
bol'shoy chastotoy povtoreniya rapyshek

PERIODIC%L: Pribory i tekhnika eksperimenta, 1958, Nr 6, pp 85-88

SR

ABSTRACT: Stroboscopic tubes are normally connected in a circuit
consisting of two inductaunces, two capacitors and an augX-
jiliary inductance for triggering the tube; the circuit is
shown in Fig.l. One of the difficulties in employing ta=
circuit is that comparatively low repetition frequenc:ss
are possible, A more elaborate circuit, based on th2 same
principle, was therefore developed, This consighs oi =
supply unit (see Fig.2) and a triggering unit (see Fiz. ",
The circuit is suitable for operating a stroboscopic triode
(marked S in Fig.2). The storage capacitors C; and GCj

in the circuit are charged from a constant voltage source
through a choke I , by means of two groups of high-voltage
diodes, By and B, o Phe triggering unit consists of a
frequency Zenerator (a multivibrator) and a delay circuit;

Card 1/2

s
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A Pulsing Tube Circuit for Obtaining a High Discharge Repetition
Rate

by means of two blocking oscillators it produces two pulses
of .3 us duration, which are spaced at 15 us apart. The first
pulse of the triggering unit is employed to close the
oscillatory circuit consisting of Cl and LO in the supply

unit, while the gecond pulse triggers a thyratron which supp-
lies a pulse to the triggering electrode of the stroboscopic
tube., The diodes B and B in the supply circuit of Pig.2
provide clamps for tﬁe storagg capacitors, so that these can-
nogt be charged negatively. By employing the circuit it is
possible to drive the tube at repetition rates up to 4000 pps,
but the discharge energy 1is reduced with increasing repetitiam
rates. Thus, for example, at 500 pps the energy per discharge
i8 3,5 joules while at 4000 pps it is only 0.2% joules, The
paper contains 3 figures, 1 table and 12 references, of which
4 are English, 5 are German and 3 are Sovietb.

ASSOCIATION:)Gosudarstvennyy opticheskiy institut(State Optics . Insti-
' tute

SUBMITTED: December 9, 1957.

Card 2/2
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AUTHCRS: Vanyukov, K. P., HKak, A. A. and Ures, L. Ya.

TITLE: Instantaneous Brightness of a Spark-Discharge Channel
in a Capillary. (Mgnovennaya yarkost' kanala iskrovogo
razryada v kapillyare.)

PERICDICAL: Optika i Spektroskopiya, 1958, Vol.I1V, Nr.l,
pp. 90-92. (USSR)

ABSTEACT: The paper reports results of measurements of the spectral
density of brightness of a spark lischarge chznnel in
capillaries filled vith air et atiospheric pressure, or

with xenon at 4 atm. The technie of measurement and
apparatus are described in Ref.2. Capillaries filled
with air were glasc tubes with inbernal dianeter of
0.25, Oo4 and 1.35 mm and an inter-electrode distance
of 10 mm. Capillavies filled with xenon were quartz
tubes with an internal diameter of 2.5 mm. Brightness
Cerd 1/4 was measured in the direction at right-angles to the

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001858610001-1"
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51-% -1-13/26
" Instantaneous Brightness cof a Sparx-Dischargs Charnel in a
Capillary.
capillary. For the sake of comparison, measuremen:s
of brightness of the spark discharge were made alsc in
an unbounded air gap. Figa.l shows curves, for zir,
of the spectral density of brightness as function of
the wavelength under various discharge conditions
moment when the spectral density of brightness ab

4494 8 reaches its maximun. At constant discharge

energy narrowing of the discharge channel by the
capillary produceés an increase of “he channel brightness,
particularly in the short-wavelengsh part of the Spectrum.
Decrease of the capillary dismeter cannot be carricd on
indefinitely since in very narrow capillaries tripghtness
decreases (e.g. in 0.25 wm capillary brightness is
less than in the 0.4 mm capillary). Increase of the

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001858610001-1"
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)l 4 ~1-13%/26
Instantaneous Brightness of a ipark-Discharge Channel in a
Capillary.
energy of discharge through a capillary increases
brightness. ‘The higiest brightness of 50 x 106 stilbs
was obtained in a channel 0.4 mm vide, filled with air
at atmospheric pressurc, on discharging & 0,011 uF
condenser charged to 29 kV. The brightness temperature
for this case was 94 000°K. Increase of the inter-
electrode distance from 10 to 20 mm does nob

appreciably change the spectral density of brightness.

Pig.2 shows the results for xenon in a 2.5 mn capillary
filled with xenon at 4 atm (curve 1) and for a
spherical pulse-discharge lamp also filled with xeaon
(curve 2). The results of Fig.2 shew that brightuess
Card 3/4 in a capillary filled with xenon (7 = 106 stilbs) is

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001858610001-1"



"APPROVED FOR R

2 v AEIEE RIASASAEE BT : rog

ELEASE: 08/09/2001 CIA-RDP86-00513R001858610001-1

AR BRSNS ARV ' FSHEL LU AR £ R |" 3

Instantaneous Brightnzrc of o Spark-Discharge Chanrlself uiz;le; 15/26

Capillary.
less than the corrasponding brightness in the spherical
lamp (11 % 10° s6ilbs).  This is due to the fact thob
the discharze-channel width in a 2,5 ma capillary is
limited by that capiliary at a comparatively late stage
of thac discharge. IYigs.l ard 2 show that radiation
from a capillary discharge differs considerably from
black-body radiation (dacshed. curves), except at high
energy densities in the discharge channel (Fig.l,
curves 1 and 3). T results obtained are summarized in
a table cn p.92. There are 2 figures, 1 table and 5

Card 4/4 references, of which 4 are Russian and 1 American.

ASSOCTATION: Utate Institute of Optdies ircni S. I. Vavilov. (Gos.
opticheskiy »ustitut iu. . I. Vavilova.)

SUBLTITSD: March 18, 1957.

AVAIIABLE: Library of Congress. 2. Cepillaries-ASpectral

1. Capillaries-Spark discharge-Brightness density

i
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Sectional high-ressaure spark dischurge lamy, Svetotekhnlka l{l-b)
not29-11 Ap '58. (MIRA 11:

1.Gosudarstvennyy opticheskly institut,
(Blectric lamps) )

2 % :::;:«?/53_‘_:"}%
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TANYOKOV, M,P.; GOROKEOVSKIY, Tu,N,

Conference on high-speed photography and cinemstography.
Usp, 1%, nauk &4 no,%:790-795 Ap 158, (MIRA 11:7)
(Photography, High-speed) (Cinematography--Scientific applications)
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AUTHORS ; Vanyukov, M, B ik, A. A. SOV/53-6¢-2-45
. TITLE: Pulsed Light Sources of Great Brightness <Impul'snyve

istochniki aveta vysokoy varkosti)

PERIODICAL: Uspek?i fizicheskikh nauk, 1958, Vol 66, Hr 2, pp 301-329
(ussr

ABSTRACT : The present paper is an abstract compiled from 100 Soviet

and non-Soviet publications. It gives a concentrated survey
of the present stage of spark-discharge devices, their char-
acteristics, and their theorieg, Chapter I.: Spark discharges
in gases. Emigsion of radiation caused by the sloving-down
of electrons in the field of positive ions (free-free traneci-
tion), by the recombination of electrons and ions (transi-
tion from a free to a bound state), and by transitions from
bound to bound states - emission of considerably broadened

I. 1) lcthods of producing spark discharges of high intenaity;
Connection between Uo’ Cy L, @wt, molecular weight of the
&as, preasure; discussion of a pulce tube with condenser ac-
cording to Friingel (Fryungel') (Ref 11, Pig 1), scheme of

Card 1/'54 discharge circuit with condensers connected in varallel

i
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(Fig 2, Ref 12); pulse tube
a8 constructed by Vanyukcv,
04022 uF, 0,06 uH, to 4 kv,
Fisher (Ref 15), high-volta
discharge circuit for large
by Komel'kov ang Areto
condensers ~134 uF, operati
DMaximum current in t
1.2) Methods of meas
22 - 27). Measurement of te
), prhotographic
Refs 4, 11, 15
Pig 6);

(Refs 25,
tric method
chronograph

of atoms and ionization in
(Ref's 22, 23, 29, 31, 32);
tribution of radiation (ace
and Parfenov (Ref 44) ca
spark discharges agcording
(Ref 45): 2MkT = T2, yhere
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with ceramic condensers (Fig 3)
Dobretsov, Isayenko, Mck - 28 kv,
coaxial condenger according to
ge Yoroid condenser (Ref 16);
pulses and small L - ;

ng voltag6650 kV and L = 0,025 uH;

he circuit 2.1.10 A.
uring br
mperature in apar

peratures (Refs 15,
k discharges

(Refs 24, 27); hotoelec-

1 26, 29, 30-32 ; photo-
device for the measurenment

s Mak, Parazinskaya, (Ref 22,
eoretical investigationg
tion of the distribution

the channel of g gpark discharge
investigation of the spectral dig-
ording to Planck's law); Komel'kov
temperature in

the pinch effect
charge current

ightness and tenm

method
22, 23
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Pulsed Light Sources of Creat Bright-ess 50V/53-65-2-6,"9

Card 5/’{

and I - the number of particles per cr of the length of tle
discharge channel.

I. 3) The maximum degree of brightness attainable by means

of spark discharges in gases. Sysiematic inveztigations caurried
out by Vul'fson, Libin, Charnaya (Ref 46), investigations of
fhe saturation effect (Refs 22, 23); photoclectric methols;
investigation of the spectral intensity dependence on time

in the individual parts of the discharge channel {rigs 8, 9),
1 dependence on L (Fig 10) (Refs 22, 47); investization of

the intensity of apark discharges in air (Ref 46), in noble
zases, nitrogen, oxygen, and helium (Ref 26), etc. Tuble 1
shows o collection of valuesfor the temperature and brightness
of various gases arvanged according to authors und refer-
ences.

I. 4) FPhysical processes limiting the brightness of spark
digeharges (Refs 4, 15, 22, 25, 26), wel'dovich (Zefs 51, 53),
Rayzer (Ref 52); dependence of the absorpiion coefficient of
radiation on 7, formula by Kramers; (Refs 23, 26; Fig 14):
dependence of the spectral density of briphtness on 2. Dolgov,
Mandel'shtam (Ref 55) inv:stiguted the densgity distribution
in gas in a spark discharge.
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II. Spark discharges in capillaries (Refs 13, 19, 25, 59 etc.).
Wiring gcheme for parullel condengers, C, = 100 uF, L1 = 1,5 ul.
Investigation of the optical propertien 5 the plasma”{n

spark discharges (Refs 25, 29, 31, 32, 40, 50, 60, 61). Para-
meters are shown in table 2. Investigatiion of the connection
between temperature and voltage (Fig 17, Ref 32); the influence
exercised by the material of tube walle (Refs 52, 50, 62-G4).
ITI. 8liding spark discharges (discharges between electrodes
located on the surface of dielectrics). Duration of flashes:

1076 - 1077 gee (refs 65-74, 13) "Defatron” (10"6sec, 200 J,
22 kV) wiring scheme for defatron spavk discharge (Fig 18).
IV. Electric wire explosions (the wire naterial goes over v
into metal vapor,in th: manner of an explosgion, Ligh tenpera-
ture plasma, 107"~ 10~ gec) (Refs 76, 77-87), determination

of temperatures: references 28, 29 (20 000 - 30 OOOOK); photo-
metrical investigations (Lef 91); reference 91: T = 150,OOOOK,
V. Shock waves, Propagation of shock waves: Zel'dovich, Rayzer
(Ref 53), further, references 92 - 97, determination of the
temperature of a wave front in inert gases ete,

VI. Possibilities of further increase of texperatures, 3Short
survey. Theoretically, it could be possible to attain tem.-
peratures of the order of 109% (Ref 100). There are 20 figurese
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Janyukov, . P., Mazk, 2. A. S0Y/20-127-6-18/50
TITLE: On the Temperature of the Channel of a Spark Discharge
(0 tempsrature kanala iskrovogo razryada)

PERIODICAL: ?oklady Akademii nauk SSSR, 1958, Vol 123, Nr 6, pp 1022-1024
USSR)

AB3TRACT: This paper discusses the results obtsined by measuring the
temperature of the channel of spark discharges in argon, xenon
and hydrogen by determining the spactral donsity of channel
brightness for wave lengths which coxrrespond to the canter of
gravity of the lines. These measurements are carricd out for
various rates of entering of the energy into the dischargs-
channel. Measuring methods wers discuased in a previous papsTe
The measuring apparatus is discussed in short. The rzdiation
was investigated in argon for the linss 48065 4348, and 3588 X,
in xenon for 2900 and 2600 &, The results of the measurements
are shown by 2 figures. In the jnvestigated interval of rariaticn
of contour inductivity, the discrete radiation (lines) of argsrn
and xenon reached practically the extreme value. Continuous
radiation, however, at < 4000 £ by far does not reach

Card 1/2
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"On the Temperature of the Channel of a Spark Discharge S0V /20-123%-6-18 /50

saturation value. The continuous and the discrets radiztion n?
the discharge in nitrogen {p = 2 atm) was investigated in the
spectral regicn 4000-6000 . Under these conditicns, brightness
was saturated at wave lengths abeve 5500 % for continuous
irradiation and elso for all the investigated lines

(A 4097; 5001; and 5045 R ). According to Plamek (Plenk)ic
formula for the irradiation of an absolutely black body, ih»
authors calculated the temperatures which correspend to the

- spectral densities of the brightness for those wave lines of

’ the discrete and of the continuous spectra for which a
saturation of the brightness was observed. The straggling sf the
temperature values for various wave lengths i3 very small,
especially for xenon and nitrogen. According to these results,
the temperature of the channel of the spark discharge only %=

e small extent depends on the rate of entering cf the energy
into this channel, The distribution of the temperature over the
cross section of the channel appears to be uniform. The authors
thank V. R. Muratov who assissed in carrying out some cf the
measurements. There are 4 figuresand 9 references 8 of whi ch ars Sovied

PRESENHTED: July 7, 1958, by A. A. Lebedev, Adademician

SUBKITTED: June 27, 1957
Card 2/2
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S0V /54-59~3=5 /21

—Vanyukov;~l. P, Yermakov, B.A., Mak, A. A., Muratov, V.R.

Recording of the Variation With Time of the Contours of
Spectral Lines in the Radiation of a Spark Discharge

Vestnik Leningradskogo universiteta. Seriya fiziki 1 khimii,
1959, Nr 3, pp 25-32 (USSR)

In the present paper a three-channel photoelectric apparatus

for the recording = of the variations with time pulses of the »
discharge spectra is developed for a wide intensity interval.

The scheme of the apparatus is represented in figure 1. The

spectral decomposition of the periodic discharges was made by

means of & monochromator according to Eberth and Fast with a

plane diffraction grating fo: interferences of first order. The )
grating was constructed by F.M. Gerasimov in the G0I Laboratory.
During the recording the graiing glowly rotated. It was

connected with an electron selfrecording potentiometer of the

type EPP-0.9 over a synchronous transmitter. The angular

velocity of the grating could be adjusted gradually from 60 to

12, 2.5, 0.5, and 0.1 X/min, The redio apparatus congisted of

three uniform channels permitting a simultancous recording of

the spectrum at three differsnt instants, i.e. the amplitude of

e ?% FL!' I
APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001858610001-1"



"APPROVED FOR RELEASE:

T

08/09/2001

E R

LR EENT S TG TN SR, Mk h“'ﬁt?""“ ':}5?

CIA-RDP86-00513R001858610001-

IRAEEE

Ny G g Lo il o o e Y B vt ALt g 1) R SAWAT |

Recording of tha Veriation With Time of the Contours of SOV/54-59-3-5/21
Spectral Iines in the Radiation of a Spark Discharge

the pulse obtained at the outlet of the electron trigger is -
proportional to the value average with respect to time At of

the signal to be investigated for a given period of delay t3 "

The pulses obtained are thus modulated according to the

spectral radiation distribution of the pulse source for time ts.
These pulses arrive at a collecting gcheme, subsequently at a
direct-current amplifier, and finally at the selfrecording
Potentiometer. The three channels recori in the time intervals

0,05 - 0.45 #sec, 0,4- 20 usec, and 0,5 - SO/asec. For the
determination c¢f the best working conditiouns the time of

adjustment of the collecting slement was varied. By means of

this device line contours and also the shift of the mexima to- -
ward 0.1 % may be observed. The limit of the time resolving

power with time is 5.‘!0"'8 sec,
of the spectral lines of nitrog

In the figures 2-7 the contours
en and helium in spark dischurge

tubes are represented, Hersfrom it may be seen that the lines s
widen mainly in the first stage of discharge (Fig 7) which
indicates a Stark 1line widening. The maximum concentration of

Card 2/3 the charged particles ig otserved at the beginning of dischargea,

paT
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Recoiding of the Variation With Time of the Contours nf  S0V/54-59-3-5/21
Spectral Lines in the Radiation of a Spark Discharge

Tt was found from the helium line II 4686 R that it is

N1018 cm3 + Also the arc discharge spectra of helium could be

:ecbr&ed. The observed asymmetry of the lines could be
explained by the direction of the line shift. Thers are

7 figures and 7 references, 3 of which are Soviet.

SUBMITTED: April 14, 1959
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___VANYUEOV, M.P.; MAK, A.A,

Brightness of some pulse light sources. Usp,msuch.fot. 6:31-34 '59.
(MIRA 13:6)
(Blectric discharge lighting)
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VANYUKOV, M.P.; DOBRETSOV, A.F.; ISAYENED, V.I.; MAK, A.A.

Powerful pulse light source, Usp,manch,fot, 6:53-57 !59,
(MIRA 13:6)
(Blectric discharge lighting)
(Pnotography, Plashlight)
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80V/109-4-8-10/35
AUTHORS 3 Vanyukov, M.P., Mak, A.A. and Muratov, V.R,

TITLE: Time Spectra of the Radiation of Spark Discharges in
Inert Gases

PERIODICAL: Radiotekhnika i elektronika, 1959, Vol 4, Nr 8,
pp 1284 - 1285 (USSR)

ABSTRACT: Some data relating to the time spactra of the light pulges
in the spectrum bandwidth, ranging from 2 500 - 12 000 ’
Were recorded by means of the equipment devised by the
authors (Ref 1). A detailed description of the equipmert
was given in Ref 2. The time resolution of the device

was 5 x 10-8 sec. The spark discharges investigated ware
produced between spherical electrodes in tubes filled
with argon, krypton or xemon; the pressure of the gas
was 3.5 atm. and the inter-electrode distance was 10 mme.
The voltages applied to the tube were from 5 « 12 kV,
the storage capacitance was 0.0l to 0.05 puF and the
circuit inductance was 0.1l to 12 pH. It was found that
the radiation of the discharge consists of a continuous
background and a number of broadened lines, many of *hich
Cardl/2 can be identified with the lines of single~ and
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Time Spectra of the Radiation of Spark Discharges in nert Gases
double-ionised gas atoms. If the storage conden:or is
decreased, the line in the vicinity of A =3 000
is intensified. The lines of the double-ionised atoms
appear during the initial stage of the discharge and are
rapidly ~ attenuated with time; the single~ionised
atoms appear somewhat later and their attenuation is
slower. There are 3 Soviet references.

SUBMITTED:  March 5, 1959 v

Card 2/2
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GUV/51-6-1-3/30
Vanyako7, M.P., Mak, A.4., and lMuratuv, V..
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Time Spectva of Emiseion by Spark Discharges in Inert Gases
(Vrenennzya spdztry tzlucheniya dakrovogo rarryada v inertnykh gazakh)

Optikae i Spektreskopiya, 1959, Vol o, Nr 1, pp 17-23 (UsSR)

The present papar describes time spectrs of the intensity of emission
by ephericel puise-discharge lanps filled with argon, xenon and
krypton at 3.5 atm. ‘the author studied tae emission in the 2500-5500 3
region obtainatle uwsipg various combinations of capacitance and
industence in the aischueging cireuit. 1he time spsctra were obtained
with photoslactric apparstuz, whose resol7ing power was about

5 x 10~8sez, developed earlier and described in Ref 2. An Ebert--
Fasti moposnrauator, with a mirror objective of 320 mm diameter and

8 diffraction grating with $00 lines/im, was used. Tho relative
gpectral seveitivity of the apparatus was measured using & standard
incandesvent lamp (Ref 3). <the absolute (energy) scale for the
intenaity of eniesion was obteined at 4140 4 by using an incandescert
lamp wnoce spoctral ensrpy density was known for that wavelength. The
spectral slit-widtha uield were from 2 to 20 A. The instantaneous
values of the emission intensity of pulso-iischarge lamps were measure:
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Time Spectra of BEmlssion by Spark Discnarges in Inert Gases

card 2/3

et varicus %ines b, counted from the teginning of the discharge. The
first rscord was always obtained (with the exception of curve 1 in

Fig &) at the morent of ths maxim:m intenaity of emission. %The results
of meazurenents are given in Figs 1-9 in the Yorm of two or thres snsrzy
spectra cbtainel at vericus times. The results for argon ara given

in Fige 1 ana i, fer 'orypton - in Figs 3-5, and for xenon - in Figs 6-5.
The reszults of these ’‘igure? show that increase of inductance in the
discharze circuit redures the intansity of continuous radiation apd
consequently the line emission beccmes clearer. It was found that

in the procesz- of 3 apark discharge & continuous spectrum and

linse of  Joubly icsirzed atums appear first. Later the intensity
01 e asubly ionized lines decreases amd instead the lines due to
singly ionizel atoms appear in the speztrun. Ths latter lines decay
moves slowiy than the continuouvs tackgrousmd. ‘the spectral distribution
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«f the cuntioucuy baceground differs groatly from that cxpacted of

a black beay and was found to kg oal slightly dopendent on the

wavelength. This effect may be due tu non-uniloraity of the

temperatura diatribation ip various marea of the discharge channel .
and pezsaidbly alsc dve %y Ciffersn:z=s in the abzorpuion coefficient

of ths aischaryo plasme ln various spsctral rozione. There are

9 figires 2ad ” Soviet referan:os.

SUBMIITED: Mer:h ¢, Jaee
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VANYUEOV, W.P.s YERi4AKOV, B,A.g HAK, AcAd3 HURATOV, V.R.
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Record eof tha time variations of epectral 1ine contours in the

% discharge. Vest,LGU 14 no.16:25-32
?zéssinn fro= a spar (4 e

(Spectrunm analysis)
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- AUTHORS:

TITLE:

PERIODICAL: Izvestiya Akademii

Vol 23, Nr 8, pp 962 - 564

ABSTRACT:

brightness, it is of great

Mak, A. A.

Maintenance of High Temperatures by Meuns of a Spark

In connection with the devel

Y PR S AR S SR A O BT S R
: : g

30V/48-23-8-5/25

Digcherge

nauk SSSR. Seriysa fizicheskaya, 1959,

(ussr)

opment of 1light sources of high
interest to find out how a maximum

temperature within the spark channel may be maintained; and

to obtain a picture of the

temperature distribution in %he

mentioned channel. In the present paper the results of an 1in-

vestigation of the t
tained by measuring

are described. The methods

scribed in another paper by
gated lines of argon, Xenon
the maximum spectral in

pendence of
ductivity of the discharge
ig given in the diagram of

the other gases investigated were

these data the temperature
Card 1/2
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emperature withi
the spectral inten

formula and the results are summariz

n the spark channsl. cb-
sity of the brighiness.
of measuremenis were previcusly de-
the authors (Ref 1). The investi-

, and nitrogen are given, The da-
tensity of argen on the in-
circuit for 8 different wave lengths
figure 1 and sipiiar diagrams fer
elaborated (Ref 2). Frcm

was computed by means of Planck's

ed in the diagram >f
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Maintenance of High Temperatures by Means of & Spark SOV/28~23-8~6/25
Discharge

figure 2. It may be seen from the results that the temperatur
within the channel isg constant in a considerable wide range o
energy source and that the limits of this methed of werk mey
be determined. The absance of a tempersture gradient withip
the spark channel, previously detectoed by P. G. Mleiv .ni a
S. L. Mandel'shtam (Ref 5), is menticned In the further dia-
cugsion of the resulfs. There are 2 figures and 6 Soviet ref-
erences.
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M VAT(UROV, M. P. o HAK, Ac A -

Investigation of Spark Discharge Channel Brightnrese in Variois Cases.

renort submitted fors The 5th International High Speed Photography Congress,
Washington, D. C. 16-22 Oct., 1960,
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o S . ST RENS T

Load limits of spark discharge tutce., Svetotekhnilm 6 1no.3:
7-11 Mz '60. (MIBA 13:6)

1. Gogudarstvennyy opticheskly institut.
(Blectric discharge lighting)
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85051 N
S/051/60/009/006,/015/018
65?76&9 E201/E191
AUTHORS: Balashov, I.F., Vapyakov, M P., Muratov, V.R.,
and Hilov, Ye,V, 1
TITLE: Image-Converter Recording of S arkaisc:hg_x;g_g/ySpectra
Resolved in Time and Along the Ghannel CGross-Section —

PERIODICAL: Optlka 1 spektroskopiya, 1960, Vol.9, No.h, pp 790-791

TEXT: The authors describe a mathod of recording rapidly
changing spark-discharge spectra using small portions of the
discharge channel. The apparatus is shown schematically in Fig.l.
Light proceeds via a monochromator M and is projected by a lens
Oy on the photocathode of an image converter JIpr (EOP) fitted
with an electronic shutter. The shutter is connected 4o a
generator of square pulses 3, The generator is synchronized
with the discharge by mean: of a photomultiplier 1 and a
synchronization circuit 2., In this way one obtains a spectrum
on the Image-~converter screen at a time governed by the delay
between opening of the electrcnic shutter and the beginning of
the discharge, Exposures can be varied from 0.1 to 10 nsec znd

Card. 1/2
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Image-Converter Recording of Spark-Discharge Spectra Resolved in
Time and Along the Channel $ross-~Section

gpectra can be recorded 0.07 to 25 usec from the bsginning of = .
discharge. The imaga- converter scTeen is photographed with a

wamera, denoted by @ in Fig.l The method was applled to =z

10 KV discharge across a % mm gap in airs N I, N II, and Hy

lines were recorded 1, 5, 10 ard cl pses from the beginning \J
of the discharge (Fig.z).

Thers are 2 figures and 5 references: 3 Soviet and 2 English.

SUBMITTED: June 2z, 19€0
Card. 2/2
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26. 2313 B019/%0T1

AUTHORS: Vangukov‘ M. P., Mak, A. A., and Sadykova, A. I.

N
TITLE: The Maximum Brightness of a Spark DischargéﬁChannel

PERIODICAL: Poklady Akademii nauk SSSR, 1960, Vol. 135, No. 3, DPP: 557-559

TEXT: The authors investigated the maximum brightness oi a spark dis-
charge channel in¥ rgon,ﬂhitrogen, air,and’felium at extreme high current

surges (U/I.¢$101‘ a/sec). The high-pressure chamber used for these tests
was developed by V. R. Muratov. The light vas obtainad through 8 special
window. The discharge circuit consisted of the following parameters:

¢ = 0.1 -1.0 microfarad, L = 4 - 8 henry, and U = 2 . 10 kv. The dis-
charge gap was 1.5 mm. In the range from 4000 - 9000 A the continuous
background was studied,also the lines He 1T with 4686 A, Ar IT with

4%48 A, N TII with 4097 4, and § II with 5045 A. The results show that
the maximum brightness depends on producing an opacity of the discharge
channel. With an jncreasing current surge the opacity will first appear
in the red part of the spectrum and shift over to the blue part as the

card 1/2
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86034
The Maximum Brightness of a Spark Discha.ge 8/020 60/135/003/013/039
Channel BO19/B0O77

surge increases. With the above-mentioned parameters of the current

zircuit opacity is easily cbtained in heavy gases. The authors mention the
relation between atomic weight and pressure of the gas which will produce

a maximum brightness. The theoretical results agree very well with those \\
found experimentally. There are 2 figures, 1 table, and 9 references:

6 Soviet, 1 German, and ! US.

PRESENTED: May 25, 1960, by A. A. Lebedev, Academician

SUBMITTED: May 20, 1960

Card 2/2
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ANDREYEV, S.I.; VANYUKOV, M.P.
. —"”'—"———__—_. A} .-7 8
Equi i - 10"°sacond
Equipment for producing light flashes of a 10 . g o
Zggaiion. Prib, % tekh.eksp. 6 no.4:76-79 Jl-Ag 161, (MIrA 14:9)

1, Gosuderstvennyy opt:cheskiy institut.
' \Electric discharges): .
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s/051/61/010/004/006/007

G, 414 (atso 1138, 1) £032/E514

AUTHORS 3 Balashov, I.F.. vanyukov, M.P.. Muratov, V.R.
and Nilov, Ye.V.

TITLE3 The Recording of Time-resolved Spectral Line
Profiles by Means of an lmage Convercer

PERIODICAL! optika i spektroskopiya, 1961, Vol. 10, No. b,
ppn 540 - 541

TEXT The present authors point out in”ﬁef. 1 that the
image-converter method can be used to record time-resolved v7<
spectra of various parts of a spark discharge. The present

note reports results obtained with this method in the

recording of time-resolved spectral line profiles. The

method has the advantage that a single flash is sufficient

to record the profile.  The apparatus employed is said to

have been described in*Ref. 1. It incorporated the

Wem-51  (ISP-51) spectrograph with an 800 mm focal length

camera. The image-converter was switched on by 1 ps pulses

at different times after the onset of the discharge. The

image of the spectral line was photographed from the image-

#* oPﬁka i spektroskopiyd, 1960, Yo 1,9, No: &, PP 790491
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The Recording of .... E032/E3 14

converter screen with a 1l:l magnification, using a photo-
graphic objective with a focal ratio of 1:1.5, Fig. 2 shows
the distribution of the intensity at the centre of the Ha

line across the channel of a spark discharge in hydrogen.

Fig. 3 shows the H profile emitted by the central zone of
the channel. Preliminary calculations show that by using the
highest-sensitivity image-converters (Butslov et al - Ref. 6)

and with an intensity corresponding to the saturation region
(vanyukov and Mak - Ref, 7) the profile of the spectral line
can be recorded with a spectral resolution of 0.1 & with an

exposure of 1 nsec.

There are 3 figures and 7 references: 6 Soviet and

1 non-Soviet.

SUBMITTED: October 14, 1960

card 2/3
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VANYUKOV, M.P,: MURATOV, V.R,; MUKHITDINOVA, I.A.
e

23 in inert gases
Opt. 1 spektr.
(MIRA 14:9)

Time Vra,diation spectra of spark digchar
in the region betwezx{ 5,000 and 1C,00¢ A,
.3:312-318 S '6l.
1 no.3:3 (Electric discharges through gases)
(Radiation)
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ANDREYEV, S.1.; VANYUKOV, M.
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ducing int v
! Using & spart dioigh:zgioforsgi Pa:?‘% 1. Investigation of elecgic

esses in a spark digcharge o g )
?‘Ii‘.;c 31 1no.8:961-974 Ag 161, (Physics))
) (Klectric discharges) (Scintillation

(Oscillography)
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AUTHCRS: Andreyev, S.I., Vanyukov, M.P., and Serebryakov, V.A.

TITLE: The use of ferrites for the generation of powerful
high voltage pulses of nanoseco duration

[4
PEAIGDICAL: Pribory i tekhnika eksperimenta, nb.3, 1962, 89-92

TeXT: The characteristic sharp change in the value of the
magnetic pcrmcability w of ferrites with increasing magnetic

figld causes the gencration of & high voltage pulse Up when a
ferrite. element is included in a spark discharge circuit

-1 dai '
U, = Lor(t) 3% .

where: Lo 1s the inductance of the ferrite clement at W = 1; b){
di/dt is the rate of change of current in the circuit. The : :
forrites (Hi,Zn) » -66C (F-600), & -1C00 (F-1000), ¢ -2000 (F-2000),
(MgzZn) MT -2CC0 (>T-20C0) and ferrites with rectangular loops. are
investigated. There appears to pe little difference between the
voltage pulses obtainecd using Ni,Zn group and the ferrites with
rectangular loops. Amplitude and duration characteristics of the

Card 1/2

APPROVE :
D FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001858610001-1"



"APPROVED FOR RELEASE: 08/09/2001

SEET =20 4y

CIA-RDP86-00513R00 1858610001-1
i I - 3 b s - = ﬁg '&&"r}?gfﬁ _, ARy Bde 0N RpT,

BRI
e

The use of ferrites for the generation.. gé;g?éi%éOOO/OOS/OZO/QQS

pulses produced by the ferrites F-2000 and MT-2000 are investigated

in more detail. 1t is shown that voltage pulses of ~ 10 kV and
lasting a few nanoseconds can be produced across a 100 L L)(
resistance using F-2000 (i.e. 1 Megawatt pulse) with a discharge
capacity of 3300 uf and inductance 0.1 phenry. Pulse lengths of

~ 30 nanoseconds are obtained using the ferrita MT-2000 but at a

much lower voltage. The effect of circuit parameters on

amplitude, duration and frequency of pulces is described in detail.
There are 5 figures.

ASSOCIATION: Gosudarstvennyy opticheskiy institut
(State Optical Institute)

SUBMITTED: September 21, 1961
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ANDREYEV, 8. I.; VANTUKOV, M. P,; DANIEL!, Ye. V.

Meathod for recording the radiation spectra of o pulee diz:harga
with a time resolution of 10~“sec, Opt. 1 spektr. 13)no.
863-865 D '62, (MIRA 1631

(0soillography) (Electric discharges)
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Andreyev, S. I« vanyukov, Y. P Komolov, A« Be» (Deceased)
b

pevelopment of the spark discharge chanael with very steep

current increase in the discharge gircuit

PERIODICAL:

TEXT: The authors experimentally study

zZhurnal tekhnicheskoy fiziki,

v. 32, no. 1, 1962, 57-62

the vaiidity of the hydrodynamic

theories on the development of a spark discharge channel by S. 1.

Drabkina (Ref. 1:
ZhETF, 34,

to 1 joule in air.

ZhETF, 21, 473

1951) and S. I. Braginskiy (Ref. 2:
1548, 1958) for a very steep current increase in discharges up
pata on the widening of the spark channel were

recorded by an electron-optical converter type TUM-3 (PIM—E) with oxygen-

cesium and antimony-cesium photocathodes.
500-7500 pF capacitors, & voltage of 3-23 kv,
1t was shown

discharge gapP of 10-80 nHy.

The authors operated with
and an inductivity of the
that the hydrodynamic theory by

Drabkina agreed with the experiment in the first quarter of thne oscilla-

tion period only. For jater periods,

the theoretical values of both the

cnannel width and the widening velocity are too high, The valaes of the

card 1/2
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Developnent of the spark discharge ... B146/B112

channel width according to Braginskiy, however, agree with the experiment,
even after more than one period. The radiative energy losses are not
expressed in the formulas by Braginskiy; therefore, the good agreement of
his theory with the experiment gives proof of the low effect of radiation
on the channel development. The widening velocity of the channel in the
initial stage of discharge agrees in theory and experiment, attaining
10-12 km/sec; at the end of this stage, which corresponds to the period

of growing electrical conductivity and lasts about 5-10-9 sec, the
amperage attains the value of 300-600 a for discharge in air under
atmospheric pressure and an electric breakdown voltage of 30-40 kv/ca,
while the channel radius is 0.05 mm. There are 4 figures and 11
references: 10 Soviet and 1 non-Soviet. The reference to the Englisn-
language publication reads as follows: H. Fischer J. Opt. Soc. Amer., 47,
981, 1357.

SUBMITTED: HMarch 22, 1961
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B124/B102
28. v
AUTHORS: Vanyukov, M. P., and Isayenko, V. I.
TITLE: Study of light emission from the electric explosion of thin

wires
PERICDICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 2, 1962, 197 - 201

TEXT; The development of thecloud of explosion products and of light
emission in electric explosions of different wirss was studied by using
electron-optical devices. Current pulses were cbtained by discharging a
2048 capacitor bank which had been charged up to 10 kv. The inductance of
the discharge circuit was Oo%ph, and the steepness of current rise was

2-10'0 a/sec. It has been shown that the propagation rate of the front of

explosion products increases with increasing diameter of the exploded
wire and with a decrease of its length. Light emission originates in the
pnarrow channel between the shock wave and the dense cloud of explosion
products. The channel propagates to cover the whole surface of the ex-

|'roducts,, Gas and vapor temperatures behind the shock wave front X

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001858610001-1"
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Study of light emission ... B124/B102

reach 40103 %% and more, which leads to considerable ionization nf the
metal vapor giving rise to discharge. The time between the moment when

the current passes through and that when the cloud begins to expand is
proportional to the diameter of the wire and independent of its *ength:

The time lag between the moment when the cloud begins to form and that
when light emission starts increases with the wire length. Its dependence
on the diameter is complex. At an explosion velocity of 2.5 to 3 km/se-:-q
light emission sets in almost simultaneously with the explosion. Explosion

of a wire takes place at a current density of about fio107 a/cm2 irrespec -
tive of its diameter. This value is in good agreement with previous re-
sults. Wires 0.1 to 0.2 mm in diameter exhibit a marked change in propa-
gation velocity of the cylindrical shock wave at the moment when the giow
covers the whole surface of the cloud of exploiion products, As vo the
differences between the shapes of glow channels in spark discharge in air
and in an explosion of a wire caused by current flucsuations in the dis-
charge circuit, it has been concluded that, with the rapid incresase of
current from the second halfperiod onward, a shock wave is generated., which
propagates either through the heated gas, or through the heated metal va- /
\

Card 2/3

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001858610001-1"



§/057/62/032/002/010/022
Study of light emission ... B124/B102

por. Since the least ionization potential of air gases is above 13 ev,
while that of copper vapor is 7.7 ev, it is quite natural that secondary
shock waves give rise to more intense glow than that effected by the shock
wave due to spark discharge in air, When the cvrrent in the circuit of

the exploding wire is periodically changed, the glowing metal vapor forms
hollow cylinders propagating at the rate of 20 to 30 km/sec. N, N. Dmitri-
yev and V. I. Druyan are mentioned. There are 5 figures and 10 references:
6 Soviet-bloc and 4 non-Soviet-bloc. The reference to the English-language
publication reads as follows: Exploding Wires, Edited by W. G. Chace and

H. K. Moore, Plenum Press, Inc,, New York, 1959.

SUBMITTED: April 26, 1961
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B142/3102
AUTEORS: Venyukov, M. P., Isayenko, V. I., and Travleyev, G. X. )
f—:sw N B
TITLE: Discontinuities in the spark channel which develope at high

repetition frequency of discharges

PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 22,“Po. 3, 1962, 373-374

PEXT: Irregularities occurring in high-frequency spark discharges in

the' spark channel were studied. TPhe sparks were photographically examined

in an #liL <500 (ISSh-SOO) lamp filled with xenon of 4 atm. The discharges
were filmed (running speed of film, 40 m/sec). The inage scale was 1:1.

The frequencies used were the limits at which the studied phernomena

eppeared. At f = 400 cps, the position of the spark channel between the
electrodes is stable. The appearance of the channel is determined by l/
shape and arrangement of the electrodes. At f = 2000 cps, the channel

bends considerably and takes a different position with every discharge.
Vith both frequencies, the mean power was approximately the same (130
watts at 400 cps, 160 watts at 2000 cps). Points of discontinuity appeared

in the channel at 3 -'4-kcps. The channel seemed to he interrupted, N
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Diacontinuities in tpe spark channel +e. B142/8102

individual points of intensive glow beceme visible. Several discharges
may occur in one channel. The point of dischorge may shift along the
channel with every discharge (velocity of shift = 1-2 m/uec). Sonmetimas,
the discharge zone broadens near the electrodes. AN :ntense afterglov
occurs in the discharge zone for 50-200 tsec. This afterglow is assumed
to te caused by metal vapor (evaporation of electrodes) which has & much
lower ionization potentiel than the other gas. Phe winding path of the
spark 18 explained by clouds of heated gas which form in the charnel and
along the boundaries of which the spark runs. These local heatings
cannot be eliminated between tphe individual discharges since high pres-
sure gradients are missing, ené convection is only sufficient to shift
them. The discontinuities in the spark channel are explained by the fact
that in gases of poor deionization capacity the current does not flow
through the narrov channel but through & wider gas zone, Thus, the
current density is lower in these sections. and, with it, also the
luminous intensity. In air, ,these phenomena were not observed, even with
frequencies of up to 20 kc/sec. There are 5 figures and 1 Soviet
reference.

SUBMITTED: June 14, 1961 -
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5/057/62/032/006/015/022
B108/B102

AUTHORS: sndreyev, S. i., end Vanyukov, N. P. ¢
nf

TITLE!: The use of & spark discharge %o produce jptense light flashes

lasting 10"7 - 10"8 gec. 1II. Optimum rolationship between

spark energy ijn air and duration of the 1ight flash
"PERICDICAL: Zhurnal tekhnicheskoy fiziki, v. 32, 10 6, 1962, 138 - 145

7EXT: The effect of the discharge parameters on the speed and duration
of energy delivery in = spark channel was studied in order to arrive at
the optimum relation between discharge energy and length and intensity
of the resulting 1ight flash. pasis of earlier work (ZhTF, 31,
961, 1961) it ¥ i £ discharge conditions 85 -
% of the total ener i i is delivered in the first
semiperiod of the curren 1lation. This fraction is determined only
vy the degree of the discharge ¥ = UO/L(di/dt)max. An increase in dis-

I

charge energy through raising the operating voliage entails 8 deorease in
the ovarall duration of the electrical process. However, the duration of
Card 1/2 R
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The use of a spark discharge ... B108/B102 ) .

the light flpsh always increases with the discharge energy. VYhen the .
discharge energy is given, the discharge time will decrease as the capacityv‘ﬁ’/
35 reduced and the voltage U_ is increased. An increase in discharge

encrgy when jts duration is 20 remain unchanged can ve achieved only if

the discharge gaP is prolonged. Aperiodic spark discharges in air with a

length of the electrical jmpulse of 20-10'9990 were got 8t discharge ener-

x arta.

cies of 0.13% joules. Such a discharge produces light flashes of R

(40 - 45)-10-9 gec. Vhen the length of the spark channel js given, 8
definite relation exists between the duration of the flash and the maximum
enesy which can be get free in the discharge circuit, Experimental data
are given. There are 4 figures and 1 table. :

SUBMITTED S June 13, 1961
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[ UTHORS3 Yanyukov, M. Pes 1sayenkos v. Ty and Travlieyevs G. N.
mITLE: necovery of tae electrical gtrength of 8 spark gap o repeated
aischarges
PERIODICAL: Znurnal tekhmicheskoy fiziki, Ve %2,. DO» 6, 1962, 146 - 192 T
TPEAT: he range in which the yoltage of & spark discharge can be contrdﬂ@d
apnd the 1imiting 10ad of 3 spark £2P were determined. he reccvery of &
gap 88 depending on the fraquency at which the aischarges follow was
examinet- It was»fouad that in girst 1 15 peed after the aischarge
nas 810D ed the gruptive gtrength of the &P renainst virtually unchange
(200 - O V). The disruptive voltage is © 1ightly dependen n the
gep 1ength. The subsequent stage of the process is th collapse © the
channel gheath and becomes obvious in & rapid rise of the disxuptive
o the cooling of the gase strength in this stage 1 creases
The stage with 1lo¥ aisruptive voltage is
greater nass of the xenon

strength owing
50 - 120 v/msec.
, aiT. mnhis is due to the
nel after the of the discharge for 8

SE-
/ /
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Recovery of the electirical strength ... B108/B10?

longer time than in air. Extreme recovery rates (up %o 125 v/ sez) at

very high frequencies are due to a decrease in energy of each individual
discharge and to inhomogeneities in the gap. At too high frequencies, the
strength is either lost completely {continuous discharge) or causes an
unstable operation, If the gas is blown through the gap the power per
unit length of the channel can be increased considerably (up to 400 wat@ﬁﬂ.
At high frequencies, however, blowing has nc essential effect on recovery.:
This is obviously due to the fact that the gas at the moment of discharge
is in a state of intense movement. There are 6 figures,

SUBKITTED: July 24, 1961
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ANDREYEV, Solo; V@NYUKOV M.P.y STAROVOYTIOV, A.T.
1ight cheracteristics of

Effect of an external magnetic field on the
a pulsed discharge in helium, Zhur. eksp, 1 teor. fiz. 43 no,3:804-807
(MIRA 15 :10)

2162,

1, Gosudarstvennyy opticheskiy institut,

(Magnetic fields) (Electric discharges through gaces) (Helium)
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ANDREYEV, Sels; VANYUKOV, M.P.; STAROVOYTOV, A.T. '
Effec.t of an external magnetic field on the develo;;;ent L;f
a pulsed discharge in argon, Zhur. eksp. 1 teor.( Z. 2 2)
m.5:1616'1618 N '&o MIRA

1. Gopudarstvennyy opticheskly institut imeni 8.I. Vavilove.

(Electric discharges throngh gases)
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PERIODICAL: Pribor
127 - 129

n by means ©
i an aperture: Th
he dielectric .
. : vy

the thickness o
washers o the 4ielectric being perspex: The system is
mounted petween twO massive brass electrodos 5 . e

G
SR

/ /
1

ST W e
3 DHETSG i 3
L IO



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001858610001-1

R U S e S ST P R RIS O BT 2
TR RS R R e e 1 &:‘g—"*gt.'-"d‘ ==

e e s ) L D | SR R

S/120/62/000/002/029/047
Increase in the intoensity ... E192/E382 , !

length of the air gaps is 4.3 mm. The discharge is initiated ///
under the following conditions (Ref. 3 - the authors - Zh. — .
tekhn. fiz., 1961, 31, 961): capacitance of the condenser

C = 0.015 uF, voltage U = 15 kV and inductance of the circuit

L = 11 nH. The constructional details of the circuit were '
described in Ref. 4 (paper read by the authors at the Second
Conference on High-speed Photography and Cinematography). The
experiments were carried out with single discharges in air and
the electrical and light characteristics of the discharge were ..
compared with those of the similar characterics of a normal

air gap, 4.9 mm long. It was found that the discharge was
oscillatory and that the presence of a number of metal plates

in the gap resulted in an increase in the gap resistance. The
measurements also showed that the additional metal plates led to
‘a 30% reduction- in the duration of the light bursts and a
1.8-fold increase in the intensity of the light emitted per unit
length of the gap (when compared with the performance ol a normal
gap). This increase in intensity and reducticn in duration of
‘the discharge was observed over the whole investigated spectrum

Card 2/3
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from 4 000 -~ 6 40o 4
- The spectral-donsij i
1:nchanged by the presence of the metal itt}:' ) tribution was
There are 7 figures. prakes: | '

ASSOCIATION: Gosudarstvennyy opticheskiy institut
(State Optical Institute)
SUBMITTED: July 29, 1961

Fig. a:
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Sixth International Congress on High-Spsed Photographye. Zhur,nauch. 1
prikl, fot. 1 kin. 8 no,2:157-158 Mr=Ap 63, (MIRA 1633)
(Photography, High-speed—-Congresses)
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' 8/056 /62/042 /001 /048 /048
7:3150 (1049, 148 7—:’37-7) 31424112
AUTHORS: Andreyev, S. I., Vanyulov;—M:—Ps—
TITLE: "Channel propagation of strong miniature sparks" Remarks to
the article by B. a. Demidov, Yu. F. Skachkov, and S. D.
Panchenko

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42,
no. 1, 1962, 309

TEXT: The conclusion drawn by Demidov, Skachkov, and Fanchenko as the
result of their studies on spark discharges of capacitnrs of low capacity,
that the spark channel expansion at a rate of 60-80 km/sec is doubted. It
is supposed that the substantiating picture does not represent the very
spark channel, but the stage of streamer discharge preceding the channel
propagation proper (analogous to the picture taken by Saxe and Chippendalg
Final studies on the propagation rate of the channel are 8till necessary.
The lines of investigation persued by Saxe and Chippendale should be
followed. Also the rate at which the amperage is supposed to increage at
the beginning of the discharge is considered too high for the investiga-

Card 1/2
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"Channel propagation of aoe B142/B112
tions made by the authors with the use of 500-5500 pF capacitors with
hard sparks of 0.01-1.0 joule show, that the maximum of the amperage,
which depends on the » i8 reached only
Since here only

’ is expected to
increase even more slowly than was found by the authors. There are
4 references: 4 Soviet and 1 non-Soviet. The reference to the English-
language publication reads as follows: R, F. Saxe, R, A. Chippendale.
Brit. J. Appl. Phys., 6, 336, 1955,

ASSOCIATION: Opticheskiy Institut im, 8. I. Vavilova (Optical Iastitute
imeni 8. I, Vavilov) X

SUBMITRED: April 25, 1961
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ge and load limits of high-preasur (MIRA 16:8)

Regulation ranSvetdtakhnika 9 no,8:20-23 Ag '

pulse lamps.

kiy institut.
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1. Gos (Electric Lamps)
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-~ L 10076-63 - r;up.\x mz(:.;/wr(q)/ru.)/ D3/ -2/3H2/E‘_Lw)-4 /ES( 1) wlme
——"_T';Amc} nsp; gas 3£ §A}'-‘GG Du?lsh/}io- h-&G/JHE,fHH/t@/I =(C /K/E{ )

".Aumom Vamrukov, M. P.} Isgenko, V. 1., Lyubimov v. v. %b

TITLE: Timé variation of the spectral compcaition‘}}‘)f the emiseion of the
. ru‘by,las..r')g :

SCMR(:E' Optika. 1 spektroakopiya, v. 14, no. 5, 1.96’% 734-736
TOPIC TAGS: ruby laser emission, ruby laser spectrum

- TEXT: Timewse aguence photogr&phs of the emission line specirum of the ruby
"laser bave beer obtained., The spectral lines were separated by e Fabry-
‘Perot interfercmeter and detected by an electron-oplical image converter,
Varicus ruby damples were used in the leser, end the imierferometer base
wes veried from 4 to 25 mm. The pumping energy of the laser was also
varied, Photographs show that the energy of the laser pulse can consist
of one, two, o three lines and that emission wavelength can very from

Card l/ 2
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pulae to pulce vithin an interval of 0,2 Angacvom
» with 1o apparent e
regularity, The results coincide with those obtained by lighes and by L
i MeMurtry and Siﬂgnan. orig. a.rt. has- 3 Tigures. )
A’ssoc‘ ‘imom-” O -
| sunm'rmn 200ct62 "mm AR: 120u63 ENCL: 00
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L 1885463 EPF(c)/EWT (1) /EWP(q)/EWT (m)/BDS/EED(b)~3 AFFTc/Asn/
‘ AFuTc/mnc/Apag/IJP_(c)_z,ss,l_),._,_,i?r-b, Jo L .
. ACCESSION NR: AP3003958 . 8/0057/63/033/007/C859/0863
' ; s 7‘3/
| AUTHOR: Andreyev, S.I.; Vanyukov, M.P, A @

S and A DAL

TITLE: Investigation of the influancé of afterglow on the duratinn of ultrashort
light ﬂashes,vproduced by spark disclirges

SOURCE: Zhur3:1 tekhnicheskoy fiziki, v.33, no.7, 1863, 859-863

TOPIC TAGS: light flash, spark discharge, high-speed photography, nanosec light ;
' source , He, Ar, N, helium, argon, nitrogen 3

R . ABSTRACT: In recent years a number of investigators have reported obtaining nano-
’ second light flashes from spark discharges in air, hydrogen and nitrogen. Spark

discharges in inort gases, which have a high light yield, are not used for obtain- 3
ing brief flashes owing to the persistent afterglow of such gases, DBut actually i'
" the reports of different oxperimenters on tho total duration of light flashes in L

. inert gases aro conflicting. Hence it was deemed of intelast to undertake a sys-— 3
. tomatic investigation of the role of afterglow as regards the duration of light :
. flashes appearing as a result of high-power nanosecond discharges in diiferent in-
" ert gases. The gases tested were A, He and N3. The discharges were realized in a

card 1/82.
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L 1885463

.| ACCESSION NR: AP3003958 3

circuit with a C = 900 pF capacitor at voltages V from 4 to 25 kV. The entire cir-
. cult was mounted in a sealed chamber which was filled with the investigated gas at
" ‘different pressures to 25 atm. The discharge current was recorded with a time re-
" solution of 10~9 sec; the discharge radiation with a resolution of 3 x 10-9 sec.
... The afterglow timo t,, was determined as the difference botween the flash time tz,
measured at 1/3 the peak intensity, and the total duration t. of the discharge cur~
. .rent, Oscilllogramns show that the electrjie processes in the gap depend on the na-
;- ture of the gas: discharges if A and He»dre aperiodic; those in N, ara oscillctory.
- tc for A and He is shorter than for Na.2/Curves for t,, versus the rate of energy
' release in the gap are presented. AT low discharge energies (under 0.01 joule)
. none of the testel gases exhibit afterglow. Incroase of t.r with discharge pcwer
- (and rate of onorzy liberation) is greatest in A, aad very weak in No., With in-
creasing pressure tag increases in A, but not in He and Na3. With increase of the
gap width t,g decseases in A, but remains virtually constant in He and Ng. Tlus,
for discharges in argon one can reduc: the afterglov time and -otal emission 1imo
by reducing C and increasing V and the gap wicth. lonsequentl:, £lashes of tie
- same short duratin as in Ny can be realized in de wnd A, but only ct great greri-
.fice in intensity. Orig. Art. has: 4 figures and 1 table.

L ’;{’ 2 5§ ﬁ‘é’ﬁ :.., t
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- Vanyukov, M. P.,- V. I-. Isayenko, and V. V. Lyubimov. Zhurnal eksperimental 'noy
1 teoreticheskoy fiziki, v. 44, no. 4, Apr 1963, 115 '

1-1152 o
8/056/63/0kk/ 00k f0c6/ 04k

4. The wariation of the ‘Spectral compositicn of the cutput of a neodymium.-
- .-doped. glass laser with time 1z investigated. A glass cylinder 60 mm long
and 3 g in diameter conteining 2% Ndz03 was used. A spectral dfspersion
-of 1k Afunm was accomplished by a diffraction spectrograph, nd the time

ariavion-wes registered by an electron-optical converter. The time reso- —
tiw‘iwas?&‘sléseci:';m"re,splﬁsbfwi?htsnpe,rtm,s@;‘;‘m’znG':Mem"Ofif e R -

» end ¢)70%, are shown 4n the illustratica. The simul-

1 .- taneous production.of several lines with superthreshold miaping power is
~-.explained as due to the esteblishment of population inveraion for several

Pairs of sublevels at the same tims.
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1 AUTHOR ¢ Venyukov, P, ; Isayenko, V. I.; Serebryakov, Ve A. g/ﬂ -,
N ‘ LT —" -

"

TITIEt Investigatica of directivity of emission of an optical quantus genere.tor‘ |

| BOURCE: Zhurmal eksper, i teoret. fizikl, v, bk, no. 5, 1963, 14931196

e TOP’Ig 'J.'AGS: Jééer, - emission direction; - yod eross gection, necdymiim-doped

- ABSTRACT: - Neodymium-doped gless rods-sith cross secticas
o have been studied g deteruine the effect of the shape moghzaﬁ::tiﬁa
t properties of laser emiscion. The polished eads of the seaples received &
dit.alec_:tric coating. The semples were pumped by tvo ulsed lampa, znd thae
— 7zltnsBxg?izns—dgﬁeceeifbr&yehm'@mtmﬁﬁa‘g? Caiverters The ddatribution |
= i,emg:: 1lation zones in the rod was rhotographed.’ The results show the stimulated
e oa fran rods of 8quare, rectangular, and octagonal crozs secticn can ke ‘
; ropegated in saveral discrete directiona. The presence of these directions is
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attributed to the formation of additicnal cloged paths of cscillator bears es a
result of multiple reflections from parallel side valls. Ieission fras rods of

¢ eirecular cross section is prepegated in only ome principal direction,
ﬁperpend.icu.lar to ‘the end tacea. orige e.z't; hus:6 figures.

_Assocm'xom Gosuﬁmh'emv*y ‘opticheskly dnstitut (Stata Institute of Optica)
| suwgTmD: . DMEAR:  127wm63
"’vsus comi.: D . HOREF SOV: 00L

mcs/(‘ﬂ__ ‘
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M&atcWoffphyaico-némuaati;u'_lc!meu.)' Mak, A A

TITLE: Si:ddy’ofbhhad 1ight scurces of limiting brightness = . (B-’f/ "

| oURCE: AN SSSR. Komissiya po nauchooy fatogrufil i kinedstografif. Uspekhi nauchnoy :
 fotografii, v. 9, 196u. Vysokoskoroatnaya fotografiya 1 kinematografiya (High-speed |-
photography and clnéuatogrqphy). 115

. TOPIC TAGS: light source, gas discharge spectrés«:opy. helium, nitrogen, argon,
B ffbpflé?biightnessI?“ff“”f”ff1"Tiff**f“ff:A”*M;~f*wi~:fﬂm*w~~fm—wﬂ~—~"w~~A~~~Wﬂ!w

 ABSTRACT: In order to detemmine iire limiting brightnesseas of pulsed 1light so\m‘ces.b’ B
the brightness of the spark discharge channel was studied l(n_an atmosphere of _Ellmﬁ o
‘apgon, nitrogen, and air at high rates of current buildup in the discharge. To this |’
end, a discharge circuit based on a low-induction cylindrical capacitor was develop-
ed. Meagurements of the spectral density of the dischargs channel brightness wero
based on the continucus and line emissicn in the 4000-90G0 R range. In all gases . |-

studied, the limiting brightness was guccessfully obtained, It was found that under |-
limiting conditions the discharge chamnel is opaque and radiatea like an shsoluta
black body with a tepperature equal to that of the channel, Orig. art. has: 1 table
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Pends on the shape of the electrodes., The width of the distribution is 0
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. o in flushed with a stream of gas having a low breakdown capaci-| Nl
ark gap when the gap is flushed with a stream of gas ha a 1a )

25 andgwll:en a surface discharge on a ceramic surface is vsed, Orig. art. has: 6
figures, 1 table, '
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TITLE: Limiting loads of pulse lamps operating under repeated flash conditlons

| ORG: mnome

SOURCE:; AN SSSR. Komissiya po nauchno fotografii i kinematografii. Uspe/chi nauchnoy
fotografii, v, 9, 1J6%. Vysokoskorostnaya fotogratiya 1 kinematograriya (High-gpeed
_photography and cinematography) s 121-125

TOPIC TAGS: light pulse, spark-gap-,‘flash'r 1amp; electric discharge

ABSTRACT: The article deals with the recovery of the breakdown resistance of a spark
~ gap operating under conditions of m*p‘é'étédfflasheywi‘th*a—li.mi;ting~load-at---a_discharge
repetition rate of up to 20° kc. - In operation-with a given {1ash repetition rate, the|
1initing power of a pulse lamp can be raised by increasing the capacitance of the
working capacitor. When the discharge repetition rate is increased, the power experd
ed in the lamp is determined by two opposite factors: a drep in the energy of the
jndividual flash as a result of the decrease in the breakdova voltage, and an increass
in the total number of flashes. For every regime of the discharge circuit, there
exists a frequency after the attainment of which the average power. dissipated in the
lamp becomes limited. At high discharge repetiticn rates in the air spark gap, a de-
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1 TITLE: Radiation of pulsed light sources in the ultriviolet _
: ”'.'SOQI‘iECE:’"_ﬂj;_ss_sx{jg;\}gs’i:yg;gg'_ nauchnoy fotggrafﬂ. 1 leinematografii. Uspekhi nauchnoy kS
| - fotografil, v. 9y 1964. Vysokoskorostnaya fotografiya i kinematografiya (high-speed 5
photography and cinematography)s 131-137 : : S -

' TOPIC TAGS: ehlaaibn gpectrum, gas discharge spcctﬁ:scopy. xenon , néon, nitrogen, |

| -argoen, helium, light pulse, quic brightness ,

-1 ABSTRACT: - The ‘¢mission_sp actra of strong spark -~disci'g_x_‘g§_s_,1n xencn, argon, neon, andjm
| -aip-in-the visible and ultraviolet range (2200-5570 ) -were studicd. “In the case of If
| xenon and argon (gases of high atomic number), the spectra at the instant of maximum B
_ padiation consisted of continuous radiation with very diffuse and unresolved lines of
| singly and doubly ionized atoms of the gas; at later instants, a large number of line
of the ionized gas appear. In the lighter gases (air, neon), the line spectrum is
| pronounced even at the {nstant of maximum radiation.. For nitrogen, argon, air, and"
| “xenon, the distribution of the gpectral brightness dunsity at the instant of maximun
radiation corresponds to the brightness distribution of an ebsolute black body. A
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TOPICVTAGSz flash lamp, spark g2p, argon, ceramic dielectric, electric discharges,
optic brightness .. . PR Sl s

| ABSTRACT: The article deals with a study of the spark discharge on the surface of g
1 ¢ ic * N a sy: troduced into the gpark gap L

in the case where the discharge takes place in argon. The metal plates were found t
"shorten the length of the discharge current Pulse and to eliminate the afterglow withp—
out changing the brightness ‘amplitude of the flash, The number of platea must be in-| -
: creased as the energy of the d’sch and the argon preasure are rafsed. When a -
Ml | ceramic material —with-adielnctx'i_ itant ¢ = 150 was used, a marked daping of the —
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TITLE: Radiation from spark discharges in gas mixiures - “19% -/

| SOURCE: AN SSSR, Komissiya po nauchnoy fotografii 1 kinematografif, Uspekhi nauchnoy
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TOPIC TAGS: gas discharge plasma, gas discharge, xenon, h;ﬂi\um
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~ABSTRACT: Earlier studies of the brightness of spark discharges showed that while in the -
case of light gases such discharges preduce high temperature channels but achieve the limit- <]
ing brightness only with strong discharges and at high pressures, heavy inert gases exhibit
low limiting brightness, but this limit can be reached under soft discharge conditions and at
low pressures. In the present note the authors investigate experimentally and theoretically
a mixture of a light (basic) and heavy (admixture) gas which would allow the formaticn of very
bright channels under soft discharge conditions and low pressures, Calculations of the ratio | —
of energy losses due to the admixture to those of the basic gas and of the ratio of the respec-
tive coefficients of absorptivn showed that the most promising seem to be mixtures of gages
of very different atomic weights (e.g., He + Xe), Experimentul results are summarized i |

) Figo 1.
Card 1/3

v -

S

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001858610001-1"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001858610001-1

S

MR ek SIS ZRR T B VIR ARG ORI AR R § LA

1L_15279=H6
| ACC MR _ATG001399

- 1n .

]

Fig, 1.  Spectral brightness density as a function : e
of Xe admixture in helium base gas i
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The brightness increase found in He + Xe mixtures did not materialize in tests uslng He + Ar
mixtures, Orig. art, has: 2 figures.

SUB CODE: 20 / SUBM DATE: none / ORIG REF: 003

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001858610001-1"



